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KLJK SRZHU RXWSXW H[FHOOHQW HPLVVLRQ FRQWURO DQG ZLGH IXHO VXLWDELOLW\ +RZHYHU WKH RSHUDWLQJ
WHPSHUDWXUHLQ62)&ZLOOULVHXSWR±-?GXHWRUHGR[UHD FWLRQDPRQJK\GURJHQDQGR[\JHQ
LRQV7KLV SURYLGHV D VXLWDEOH HQYLURQPHQW IRU LRQV WUDQVSRUWLQJ WKURXJK FHUDPLFPDWHULDOV8QGHU
VXFK RSHUDWLRQ WHPSHUDWXUHV GHJUDGDWLRQ PD\ RFFXU LQ WKH HOHFWURGHV DQG HOHFWURO\WH $V D UHVXOW
XQVWDEOH YROWDJH ORZ FDSDFLW\ DQG FHOO IDLOXUH PD\ HYHQWXDOO\ RFFXU 7KLV VWXG\ SUHVHQWV
WKHUPRPHFKDQLFDODQDO\VLVRIDSRURXV62)&FHOOSODWHZKLFKFRQWDLQVHOHFWURGHVHOHFWURO\WHVDQG
SRUHV $ PLFURVFDOH VSHFLPHQ LQ WKH VKDSH RI D SODWH LV FRQVLGHUHG LQ RUGHU WR PDLQWDLQ XQLIRUP
WHPSHUDWXUH ORDGLQJ DQG LQFUHDVH WKH DFFXUDF\ RI HVWLPDWLRQ $ QHZ FRPSXWDWLRQDO WHFKQLTXH
SHULG\QDPLFV LVXWLOL]HG WRFDOFXODWH WKHGHIRUPDWLRQVDQGVWUHVVHVRI WKHFHOOSODWH0RUHRYHU WKH
FUDFN IRUPDWLRQ DQG SURSDJDWLRQ DUH DOVR REWDLQHG E\ XVLQJ SHULG\QDPLFV $FFRUGLQJ WR WKH
QXPHULFDO UHVXOWV GDPDJH HYROXWLRQ GHSHQGV RQ WKH HOHFWURO\WHHOHFWURGH LQWHUIDFH VWUHQJWK GXULQJ
WKHFKDUJLQJSURFHVV)RUZHDNLQWHUIDFHVWUHQJWKFDVHGDPDJHHPHUJHVDWWKHHOHFWURGHHOHFWURO\WH


















































7KH HPLVVLRQ FRQWURO LQ PDULQH LQGXVWU\ KDV EHFRPH D FRQFHUQLQJ LVVXH LQ HQYLURQPHQW
SURWHFWLRQ DQG LW LV XQGHU WKH UHVWULFWLRQ RI ,02 UHJXODWLRQV $FFRUGLQJ WR 0DUSRO $QQHV 9,
UHTXLUHPHQWHPLVVLRQRIQLWURJHQR[LGHVVKRXOGUHGXFHQHDUO\DIWHUDVFRPSDUHGZLWKWKDW

AIMS Energy  9ROXPH,VVXH
LQ2QWKHRWKHUKDQGHPLVVLRQRIVXOIXUR[LGHVLQLVHQIRUFHGWRUHPDLQEHORZRI
WKDWLQ>@+HQFHK\EULGPDULQHSURSXOVLRQV\VWHPEHFRPHVSRSXODULQPDULQHLQGXVWU\ZLWK
LWV KLJKHU SRZHU RXWSXW DQG ORZHU HPLVVLRQV 0DULQH EDWWHULHV DV RQH RI WKH PRVW LPSRUWDQW





HOHFWURO\WH 1LFNHO <6= DQG SHURYVNLWHEDVHG /D0Q2 RU /6&) DUH WKH PRVW FRPPRQO\ XVHG
PDWHULDOV IRU DQRGH HOHFWURO\WH DQG FDWKRGH UHVSHFWLYHO\ >@ 7\SLFDOO\ WKH HOHFWURGHV DQG
HOHFWURO\WHDUHPDGHDVOD\HUVDQGVWDFNHGRQHDFKRWKHULQDFHUWDLQVHTXHQFH,QRUGHUWRLQFUHDVH
WKHHIILFLHQF\RIHOHFWURFKHPLFDOUHDFWLRQHOHFWURO\WHPDWHULDOLVDGGHGLQVLGHWKHHOHFWURGHOD\HUV>@
(OHFWURFKHPLFDO UHDFWLRQV R[LGDWLRQ RI WKH K\GURJHQ WKDW DUH UHTXLUHG IRU JHQHUDWLRQ RI WKH IUHH






,Q PDULQH HQYLURQPHQW 62)& QRW RQO\ UHTXLUHV K\GURJHQ EXW DOVR FDUERQ R[LGHV DQG VRPH
K\GURFDUERQVXEVWDQFHZKLFKFDQEHREWDLQHGIURPPDULQHZDVWHJDVHVDQGPDULQHIXHORLO)RVVLO
IXHOVOLNHJDVROLQHQDWXUDOJDVFRDOJDVDQGOLTXLGSHWUROHXPJDVFRXOGDOVREHUHJDUGHGDVSRVVLEOH
IXHORI62)&>@7KHUHGR[UHDFWLRQ LQ62)&JHQHUDWHV ODUJHDPRXQWRIKHDWZKLFKUHVXOWV LQDQ
RSHUDWLQJ WHPSHUDWXUH UDQJLQJ IURP -? WR -? >@+LJK WH PSHUDWXUH QRWRQO\ SURYLGHV D
VXLWDEOH HQYLURQPHQW IRU LRQ WUDQVSRUWDWLRQ WKURXJK FHUDPLF HOHFWURO\WH EXW DOVR FDWDO\VHV VLGH
UHDFWLRQV LQ62)&,PSXULWLHV LQPDULQHIXHOV OLNHK\GURJHQVXOSKLGHFKORULGHVDONDOLFRPSRXQGV
DQG WDUV PD\ UHDFW ZLWK SDUW RI WKH HOHFWURGH DQG HOHFWURO\WH PDWHULDOV IRUPLQJ VWDEOH DQG LQHUW
E\SURGXFW RQ WKH WKUHHSKDVHERXQGDU\ 7KLV ZLOO OHDG WR SHUIRUPDQFH GHJUDGDWLRQ RI 62)& DQG
KDUPIXO ZDVWH JDV HPLVVLRQ >@ +HQFH JDV SXULI\LQJ HTXLSPHQW LV PDQGDWRULO\ LQVWDOOHG
EHIRUH 62)& VHFWLRQV >@ 8QGHU ODUJH WKHUPDO ORDGLQJ WKH HOHFWURGH DQG HOHFWURO\WH OD\HU ZLOO
GHIRUP6LQFHWKHHOHFWURO\WHPDWHULDOLVDGGHGLQVLGHWKHHOHFWURGHOD\HUWKHPHFKDQLFDOSURSHUWLHV






VWDWHRI HDFKPDWHULDO SRLQW >@+RZHYHU3'(VPD\HQFRXQWHUGLIILFXOWLHV LQPRGHOOLQJ IUDFWXUH
DQG IDLOXUH VLQFH 3'(V DUH QRW GHILQHG RYHU GLVFRQWLQXRXV GRPDLQV ,Q RUGHU WR SUHGLFW IUDFWXUH
HYROXWLRQ IUDFWXUH LQLWLDWLRQ LQVWDQW DQG SURSDJDWLRQ GLUHFWLRQ LQIRUPDWLRQ PD\ EH UHTXLUHG ZKLFK
FDQLQIOXHQFH WKHDFFXUDF\RI WKHDQDO\VLV>@7KHQXPHULFDOVWXGLHVRIIUDFWXUH LQ62)&LVYHU\

AIMS Energy  9ROXPH,VVXH
OLPLWHG LQ WKH OLWHUDWXUH /DXUHQFLQ HW DO >@ XWLOL]HG D FRPELQHG ILQLWH HOHPHQW DQG VWDWLVWLFDO
DSSURDFK RI :HLEXOO WR SUHGLFW FHOO IUDFWXUH $OWKRXJK ILQLWH HOHPHQW PHWKRG )(0 LV D
ZHOOHVWDEOLVKHGWHFKQLTXHIRUGHWHUPLQDWLRQRIVWUHVVHVLWVFDSDELOLW\LVUHODWLYHO\OLPLWHGLQIDLOXUH
SUHGLFWLRQ7KHUHDUHYDULRXVWHFKQLTXHVSURSRVHGIRUIDLOXUHSUHGLFWLRQLQ)(0IUDPHZRUNLQFOXGLQJ
UHPHVKLQJ YLUWXDO FUDFN FORVXUH WHFKQLTXH 9&&7 FRKHVLYH ]RQH HOHPHQWV DQG H[WHQGHG ILQLWH
HOHPHQWPHWKRG;)(0$OWKRXJKWKHVHWHFKQLTXHVDUHVXLWDEOHIRUWKHDQDO\VLVRIFHUWDLQSUREOHPV
WKH\ KDYH VHYHUDO OLPLWDWLRQV VXFK DV UHTXLUHPHQW RI SUHH[LVWLQJ GDPDJH PHVK GHSHQGHQF\ HWF
7KHUHIRUH D QHZ QXPHULFDO DQDO\VLV PHWKRG FDOOHG SHULG\QDPLFV >±@ FDQ EH D VXLWDEOH
DOWHUQDWLYH WR HYDOXDWH WKH IRUPDWLRQ DQG HYROXWLRQ RI PDWHULDO IUDFWXUH DQG IDLOXUH 3HULG\QDPLF
WKHRU\ LV EDVHG RQ LQWHJURGLIIHUHQWLDO HTXDWLRQV ZKLFK DUH YDOLG DORQJ GLVFRQWLQXRXV GRPDLQV
ZLWKRXW DQ\SUHGHILQHGFRQGLWLRQDQGFULWHULD0RUHRYHU SUHH[LVWLQJGDPDJH LVQRW UHTXLUHGDQG
WKHFUDFNSDWKLVQRWHIIHFWHGE\WKHGLVFUHWL]DWLRQ,QWKLVVWXG\SHULG\QDPLFVLVXWLOL]HGIRUWKHILUVW
WLPHLQWKHOLWHUDWXUHIRUWKHWKHUPRPHFKDQLFDODQDO\VLVRISRURXV62)&VWRSUHGLFWIUDFWXUHLQLWLDWLRQ








3HULG\QDPLF WKHRU\ZDVRULJLQDOO\ LQWURGXFHGE\6LOOLQJ LQ >@3HULG\QDPLFV LV DQHZ
FRQWLQXXPPHFKDQLFVIRUPXODWLRQ+HQFHLWLVEDVHGRQFRQWLQXXPDVVXPSWLRQZKHUHHDFKGRPDLQ
LVFRPSRVHGRILQILQLWHQXPEHURILQILQLWHO\VPDOOPDWHULDOSRLQWV$FFRUGLQJWRSHULG\QDPLFVHDFK
PDWHULDO SRLQW FDQ LQWHUDFW ZLWK RWKHU PDWHULDO SRLQWV LQVLGH D FHUWDLQ GLVWDQFH ߜ KRUL]RQ VHH 
)LJXUH$FFRUGLQJ WR WKH1HZWRQ¶V6HFRQG/DZ WKH DFFHOHUDWLRQRI HDFK PDWHULDO SRLQW FDQEH
REWDLQHGE\WDNLQJLQWRDFFRXQWDOOWKHLQWHUDFWLRQVDVVRFLDWHGZLWKWKDWPDWHULDOSRLQW[
 1P    




 [  P           
DQGWKHUHODWLYHGLVSODFHPHQWRIWKHERQGDIWHUGHIRUPDWLRQFDQEHH[SUHVVHGDV
K  X [
t  X [t   P          
7KHQWKHVWUHWFKRIDERQGFDQEHFDOFXODWHGDV

AIMS Energy  9ROXPH,VVXH
s  [ K  [[  PP         
)RUDOLQHDUHODVWLFLVRWURSLFPDWHULDOWKHSDLUZLVHIRUFHIXQFWLRQFDQEHGHILQHGDV












7KH FRQFHSW RI /()0 ZDV LQWURGXFHG E\ *ULIILWK LQ  ZKLFK KDV EHFRPH RQH RI WKH
VROXWLRQV ZKHQ GHDOLQJ ZLWK WKH IUDFWXUH SUREOHP E\ XVLQJ &&0 >@ $FFRUGLQJ WR /()0 WKH
SURSDJDWLRQRIFUDFNVLQFUHDVHVWKHFUDFNVXUIDFHHQHUJ\EXWGHFUHDVHVWKHHODVWLFHQHUJ\RISDUWLFOHV
:KHQWKHVWUDLQHQHUJ\UHOHDVHUDWHLVOHVVWKDQWZLFHRIWKHFUDFNVXUIDFHHQHUJ\WKHQWKHFUDFNFDQ
EH DUUHVWHG >@ +HQFH WKH VWUDLQ HQHUJ\ UHOHDVH UDWH KDV EHFRPH DQ DGGLWLRQDO FULWHULRQ IRU WKH
JRYHUQLQJHTXDWLRQRI&&0,Q/()0WKHQXPHULFDOSUHGLFWLRQRIFUDFNEHKDYLRXUGHSHQGVRQWKH
ORDGLQJ JHRPHWU\ DQG GLVFUHWLVDWLRQ DQG DFFXUDWH FDOFXODWLRQ RI WKH VWUDLQ HQHUJ\ UHOHDVH UDWH
UHPDLQV D FKDOOHQJH E\ XVLQJ FODVVLFDO FRQWLQXXP PHFKDQLFV >@ 2Q WKH RWKHU KDQG LQ 3' WKH
QXFOHDWLRQDQGHYROXWLRQRI WKH IUDFWXUHDUH UHSUHVHQWHGEDVHGRQERQGEUHDNDJH'LVSODFHPHQWRI
PDWHULDO SRLQWVZLOO OHDG WRGHIRUPDWLRQRIERQGV ,I WKHPDWHULDO LV EULWWOH DQG WKH VWUHWFKRI HDFK
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[P           
7KHQWKHORFDOGDPDJHRIWKHPDWHULDOSRLQW[FDQEHH[SUHVVHGDV





         
,QRWKHUZRUGVORFDOGDPDJHLVWKHSHUFHQWDJHRIWKHUHPDLQLQJXQEURNHQERQGVRIPDWHULDO
SRLQW [ ĳ    PHDQV SDUWLFOH [ LV XQGDPDJHG DQG ĳ    UHIHUV WR SDUWLFOH [ ORRVLQJ DOO RI LWV
LQWHUDFWLRQV DQG EHFRPLQJ IXOO\ GDPDJHG $V PRUH PDWHULDO SRLQWV EHLQJ GDPDJHG WKH FUDFN
QXFOHDWLRQDQGSURSDJDWLRQFDQEHREVHUYHG




 GhcsG cc   1P         






  1P         
%\VXEVWLWXWLQJ(TV±LQ(TWKHGLVSODFHPHQWRIHDFKPDWHULDOSRLQWFDQEHFDOFXODWHG
0RUHRYHUWKHSUHVVXUHVWDWHDQGVWUHVVHVFDQDOVREHHYDOXDWHGDVSDUWRISRVWSURFHVVLQJRSHUDWLRQ
+\GURVWDWLF SUHVVXUH FDQ EH GHULYHG IURP &DXFK\ VWUHVV DQG ILUVW 3LROD.LUFKRII VWUHVV 7KH ILUVW
3LROD.LUFKRIIVWUHVVFDQEHREWDLQHGLQSHULG\QDPLFVDV












VVVV TFJ  1P      
:KHUH
 FJ GHW            
DQG

AIMS Energy  9ROXPH,VVXH






 [K[[GS        
+HQFHWKHWZRGLPHQVLRQDOK\GURVWDWLFVWUHVVRIWKHPDWHULDOSRLQW[FDQEHH[SUHVVHGDV
 
 VVV  hyd  1P        
0RUHRYHUWKHSUHVVXUHRIPDWHULDOSRLQW[FDQEHGHILQHGDV
hydpressure V  1P        
6LQFH DQ\ VWUHVV WHQVRU LV WKH VXPPDWLRQ RI K\GURVWDWLF VWUHVV DQG GHYLDWRULF VWUHVV WKH GHYLDWRULF
VWUHVVFDQEHREWDLQHGDV
hyddev VVV   1P         
+HQFHWKHWZRGLPHQVLRQDOYRQ0LVHVVWUHVVFDQEHFDOFXODWHGDV>@
devdevVM VVV   1P        
$QDO\WLFDOVROXWLRQRI(TLVJHQHUDOO\QRWSRVVLEOH7KHUHIRUHQXPHULFDOVROXWLRQVFKHPHV
DUHZLGHO\XVHG,QWKLVVWXG\PHVKOHVVGLVFUHWL]DWLRQDSSURDFKLVXWLOLVHGE\GLVFUHWL]LQJWKHVROXWLRQ
GRPDLQ LQWR ILQLWHQXPEHURIYROXPHVE\GHILQLQJDSRLQW DW WKHFHQWUHRI HDFKYROXPH7KH WLPH
LQWHJUDWLRQFDQEHSHUIRUPHGE\XVLQJHLWKHUH[SOLFLWRULPSOLFLWWLPHLQWHJUDWLRQVFKHPHV,IDVWDWLF





















)LJXUH  5HVXOWV RI WKHUPDO H[SDQVLRQ D 7HPSHUDWXUH GLVWULEXWLRQ E\ )(0 E
7HPSHUDWXUH GLVWULEXWLRQ E\ 3' F 'LVSODFHPHQW LQ [ GLUHFWLRQ E\ )(0 G




WKHQ VXEMHFWHG WR WKHUPDO ORDGLQJ RQ LWV ERXQGDULHV ZLWK WHPSHUDWXUH 7  -? +HQFH LW LV
H[SHFWHGWKDWWKHVSHFLPHQZLOOH[SDQGDVDUHVXOWRIWKLVORDGLQJFRQGLWLRQ$QLPDJLQDU\PDWHULDO
$ LV XVHG IRU VLPSOLFLW\ DQG PDWHULDO SURSHUWLHV DUH JLYHQ LQ 7DEOH  7ZR GLIIHUHQW PHWKRGV DUH
XWLOL]HGWRVLPXODWHWKHWKHUPRPHFKDQLFDOSURFHVV+HQFHSHULG\QDPLFUHVXOWVDUHFRPSDUHGDJDLQVW

AIMS Energy  9ROXPH,VVXH
&&0 EDVHG DSSURDFK )(0 )(0 DQDO\VLV LV SHUIRUPHG E\ XWLOL]LQJ WKH FRPPHUFLDOO\ DYDLODEOH
VRIWZDUH$16<6GXHWRLWVVRSKLVWLFDWHGWKHUPDOVWUXFWXUDODQDO\VLVFDSDELOLW\6LQFHWKHYDOLGDWLRQ
WHVW LV D WKHUPDO H[SDQVLRQ SUREOHP QRGH FRXSOHG WKHUPDOPHFKDQLFDO HOHPHQW 3/$1(  LV




LQ )LJXUH  RQFH WKH SODWH LV VXEMHFWHG WR WHPSHUDWXUH ORDGLQJ WKH ERXQGDU\ UHJLRQV RI WKH SODWH













,Q)LJXUH WKH\HOORZFRORXU UHSUHVHQWV WKH HOHFWURO\WH <6=PDWHULDO DQG WKHJUHHQFRORXU
UHSUHVHQWVWKHHOHFWURGH1LFNHOPDWHULDO%ODFNFRORXULQWKLVILJXUHUHSUHVHQWVSRUH%DVHGRQWKLV
LQIRUPDWLRQ WKHDQRGH OD\HUFDQEHGLVFUHWLVHG LQWRILQLWHQXPEHURISRLQWVZLWKDFHUWDLQYROXPH




AIMS Energy  9ROXPH,VVXH





,Q WKLV FDVH VWXG\ ZH ILUVW SHUIRUPHG WKHUPRPHFKDQLFDO DQDO\VLV RI 62)& OD\HU ZLWKRXW
FRQVLGHULQJ IDLOXUH WR REWDLQ GLVSODFHPHQW DQG YRQ 0LVHV VWUHVV GLVWULEXWLRQV WR FRPSDUH WKH
SHULG\QDPLFUHVXOWVDJDLQVW)(0UHVXOWV7KHQZHFRQFHQWUDWHGRQFUDFNHYROXWLRQ7KUHHGLIIHUHQW
ERQGVWUHQJWKFRQILJXUDWLRQVIRUWKHHOHFWURGHHOHFWURO\WHLQWHUIDFHZHDNLQWHUIDFHXQLIRUPLQWHUIDFH
DQG VWURQJ LQWHUIDFH ZHUH FRQVLGHUHG 'LPHQVLRQV RI HOHFWURGH SODWH VSHFLPHQ DUH VSHFLILHG DV   
ȝPîȝP7KHWRSHGJHRIWKHSODWHLVIUHHZKHUHDVWKHOHIWDQGULJKWHGJHVRIWKHSODWHDUH
















AIMS Energy  9ROXPH,VVXH









E\ 3' E 'LVSODFHPHQW LQ KRUL]RQWDO GLUHFWLRQ E\ )(0 F 'LVSODFHPHQW LQ YHUWLFDO
GLUHFWLRQE\3'DQGG'LVSODFHPHQWLQYHUWLFDOGLUHFWLRQE\)(0
D E
)LJXUH  &RPSDULVRQ EHWZHHQ 3' DQG &&0 D 9RQ0LVHV 6WUHVV E\ 3' E
9RQ0LVHV6WUHVVE\)(0

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7DEOH&RPSDULVRQRIPD[LPXPGHIRUPDWLRQDQGYRQ0LVHVVWUHVV
8[QP 8\QP Y0VWUHVV03D
)(0   
3'   
$FFRUGLQJWR7DEOHDQG)LJXUHWKHUHVXOWVIURP3'DQG)(0KDYHUHDFKHGDQDJUHHPHQWIRU
GLVSODFHPHQWV LQ ERWK KRUL]RQWDO DQG YHUWLFDO GLUHFWLRQV DQG YRQ0LVHV VWUHVV 6LQFH VRPH RI WKH






5.2. Thermomechanical simulation with crack propagation 
$FFRUGLQJWR)LJXUHWKHPD[LPXPYRQ0LVHVVWUHVVRQWKH62)&SODWHLVDURXQG03D
XQGHU -? WKHUPDO ORDGLQJZKLFK LV ODUJHU WKDQ WKH\LHOGVWUH QJWKRIHOHFWURGHPDWHULDO+HQFH
GDPDJHPD\RFFXUDWWKLVWHPSHUDWXUH,QWKLVVHFWLRQWKUHHFDVHVZLOOEHSUHVHQWHGWRGHPRQVWUDWH
GDPDJH IRUPDWLRQ DQG HYROXWLRQEDVHGRQ WKH VWUHQJWKRI HOHFWURGHHOHFWURO\WH LQWHUIDFH LHZHDN






$V WKH WHPSHUDWXUH LQFUHDVHV WKHDPRXQWRIGDPDJH LQFUHDVHV0D[LPXPGDPDJHDW  -?KDV












SURSDJDWH GXH WR LQFUHDVH LQ GDPDJH (OHFWURQ IORZV IURP KLJK HOHFWULF SRWHQWLDO UHJLRQ WR ORZ
HOHFWULF SRWHQWLDO UHJLRQ WKURXJK HOHFWURO\WH SDUWLFOHV +RZHYHU RQFH WKH HOHFWURO\WH SDUWLFOHV DUH
GDPDJHGHOHFWURQGLIIXVLRQSDWKPD\EHEORFNHGE\WKHVHFUDFNVDQGGDPDJHV7KHUHIRUHWKH\PD\
KDYHWRILQGDOWHUQDWLYHSDWKWRWUDQVIHUWRORZHOHFWULFSRWHQWLDOUHJLRQ7KLVPD\FDXVHDQLQFUHDVHRI
LQQHU UHVLVWDQFH DQG UHGXFWLRQ RI HOHFWULFDO FDSDFLW\ DQG WKHUPDO VWDELOLW\ ZKLFK ZLOO OHDG WR




















FHOO PD\ EH GDPDJHG GXH WR GLIIHUHQW PDWHULDO SURSHUWLHV RI HOHFWURGH DQG HOHFWURO\WH 8QGHU KLJK
WHPSHUDWXUHORDGLQJHOHFWURGHSODWHGHIRUPVDQGVWUHVVHVFRQFHQWUDWHDWVRPHRIWKHSRUHERXQGDULHV




OLWHUDWXUH )LUVW WKH FDSDELOLW\ RI SHULG\QDPLFV LV YDOLGDWHG E\ FRQVLGHULQJ D VLPSOH VTXDUH SODWH
VSHFLPHQXQGHUXQLIRUP ORDGLQJFRQGLWLRQ3HULG\QDPLF UHVXOWV DJUHHYHU\ZHOOZLWK WKDWRI ILQLWH
HOHPHQW PHWKRG 7KHQ GDPDJH HYROXWLRQ LQ D SRURXV HOHFWURGH SODWH VXEMHFWHG WR XQLIRUP
WHPSHUDWXUH ORDGLQJLV LQYHVWLJDWHGIRUGLIIHUHQW LQWHUIDFHVWUHQJWKVRI WKH LQWHUIDFHUHJLRQEHWZHHQ
HOHFWURGHDQGHOHFWURO\WH)RUWKHZHDNHULQWHUIDFHFDVHGDPDJHVWDUWVDWORZHUWHPSHUDWXUHWKDQWKH
VWURQJHU LQWHUIDFH FDVHV 0RUHRYHU VLQFH WKH IUDFWXUH WRXJKQHVV RI HOHFWURO\WH PDWHULDO <6= LV
ZHDNHU WKDQ HOHFWURGH PDWHULDO 1LFNHO HOHFWURO\WH LV GDPDJHG HDUOLHU ZKLOH HOHFWURGH UHPDLQV
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